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SCIENTIFIC CORRESPONDENCE 

Hazard from volcanic ash airborne measurements of ~ T should 
be positive for quartz and negative for 
water and ice clouds, in agreement with 
our measurements. SIR- Volcanic ash clouds pose a signifi

cant hazard to aircraft in flight. There 
were at least 14 such incidents with the 
volcanic ash clouds arising from the 
recent eruptions of Mount Pinatubo in 
the Philippines. Commercial aircraft 
have no means of discriminating be
tween volcanic ash clouds and normal 
water and ice clouds. We have de
veloped a technique1 that relies on pas
sive infrared radiometry to detect and 
discriminate ash clouds. We have per
formed ground-based tests of a radio
meter on volcanic eruption clouds from 
the Sakurajima volcano in southern 
Japan which confirm that the technique 
is viable. 

Volcanic ash consists of glass and 
CENTRAL WAVELENGTHS, BANDWIDTHS AND FUNC
TION OF THE FIVE INTERFERENCE FILTERS USED IN 
THE PASSIVE INFRARED RADIOMETER 

Wavelength Bandwidth Function 
(µm) (µm) 
8.6 0.3 S02 emission 

10.1 0.5 
10.9 1.1 Water/volcanic 
11.8 1.4 ash discrimation 
12.0 0.6 

silicate-bearing minerals which melt 
under the high operating temperatures 
of jet enfines and then fuse onto internal 
surfaces . The ingestion of fine particles 
is sufficient in some cases to limit the 
flow of air through the engines, causing 
them to stall. Other damage to the 
aircraft arises through abrasion of sur
faces (in particular 'sand blasting' of 
external surfaces, including the cockpit 
windscreen), disruption of electronics 
and corrosion of external surfaces by 
sulphuric acid droplets. 

The test instrument is a chopper radio
meter using five interference filters 
(see table) to achieve spectral selection 
in the thermal infrared region of the 
electromagnetic spectrum, between 
wavelengths of 8 and 13 µm. During two 
weeks in March 1991, the radiometer 
was deployed at the Sakurajima Volca
nological Observatory and at several 
locations on Sakurajima volcano (31° 35' 
N, 130° 40' E). Eruptions of the volcano 
take place between 100 and 200 times 
per year and between eruptions, the 
volcano continually emits large quanti
ties of ash3

• The radiometer was ground
based and could be moved in azimuth 
and elevation. The temperature mea
sured by the radiometer (the brightness 
temperature) is obtained for selected 
filters after calibration. At one site, 3 km 
from the volcano, the radiometer viewed 
the ash-laden plume at an elevation 
angle of 23°. Here, only two filters were 
used. The measurements of the Sakura
jima ash cloud indicate a unique signa-
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ture - more radiation is received at 10.9 
than at 11.8 µm (a in the figure), oppo
site to what is observed when viewing 
water clouds ( b in the figure) and clear 
skies. 

The difference between the brightness 
temperature at 10.9 and 11.8 µm (~7) is 
a sensitive function of the optical prop
erties of the target cloud and the absorp
tion and emission characteristics of 
atmospheric constituents between the 
cloud and the radiometer. For measure
ments at these wavelengths the principal 
absorber of radiation in the lower atmos
phere is water vapour, which increases 
the radiation received at the longer 
wavelength. Thus for ground-based 
measurements, atmospheric water
vapour effects cause ~T to decrease. 
The extinction of infrared radiation from 
clouds depends on the optical character
istics and thickness of the cloud, particle 
shapes and the distribution of particle 
sizes within the cloud4

• 

Radiative transfer calculations for a 
cloud of particles using available data on 
the refractive indices of quartz, water 
and ice indicate that the infrared extinc
tion of quartz at 10.9 µm is greater than 
that at 11.8 µm, whereas for water and 
ice the extinction is less at 10.9 than at 
11.8 µm (ref. 5). Thus ground-based and 
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a, Brightness temperature as a function of time for 
the 10.9 (•) and 11.8 µm (o) filters, when the 
radiometer is viewing the volcanic plume. b, As a 
but the radiometer is viewing a water cloud at 
approximately the same elevation angle. 

Even though the ground-based 
measurements were made with an in
tervening humid atmosphere, the volca
nic ash signature was strong. At the 
altitudes used by commercial jet aircraft 
there is little water vapour and an air
borne radiometer should easily detect 
the volcanic ash signature. Development 
of an airborne prototype is planned for 
full operational trials. 
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Camouflaged DNA 
SIR - I read with interest C. Weiss
mann's Review article (Nature 352, 679-
683; 1991) on the scrapie agent in which 
he introduces a new (holoprion) model 
to reconcile conflicting data and hypoth
eses in this highly controversial field. 
May I put forward a suggestion of my 
own? It has always seemed ironic that 
this so-called unconventional agent 
should be pursued experimentally by 
largely conventional approaches. Al
though the prion arguments are in some 
measure persuasive, like Weissmann I 
find it difficult to accept them without 
any involvement of nucleic acids. 

I do not, on the other hand, find it 
difficult to envisage an 'unconventional' 
nucleic acid, one that might deceive 
investigators into believing in its abs
ence. My suggestion therefore is that we 
should look for a nucleic acid that 
doesn't respond chemically or biochemi
cally in a manner expected of it, but 
genetically still functions as one. The 
simplest molecules for this would be 
DNAs containing a phosphotriester -
rather than a diester - bond. Such 
molecules would be chemically stable, 
but would respond aberrantly to the 
usual enzymes or chemicals used in their 
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